The wheat proteins puroindoline-a and alpha1-purothionin induce nodal swelling in myelinated axons.
The effects of two basic cysteine-rich lipid-binding proteins isolated from wheat seedlings, puroindoline-a and alpha1-purothionin, were studied on single frog myelinated axons stained with the fluorescent dye FM1-43 using confocal laser scanning microscopy. During exposure to either puroindoline-a or alpha1-purothionin (10 and 100 microM) a marked swelling of nodes of Ranvier was observed, provided NaCl was present in the external solution. It is suggested that these proteins increase the internal osmolality by forming pores in the axonal membrane and induce water influx to compensate for such an increase. Moreover, in the presence of alpha1-purothionin (100 microM), the intensity of the axonal staining with FM1-43 was increased. It is the first time, to our knowledge, that basic proteins containing domains of a cysteine-rich repeated motif are reported to produce swelling and water movements across neuronal cell membranes.